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CnOCOB nOJIYHEHHa TEIDIA JSJUl OTOIUIEHIM 3flAHHfi[ 
H COOPyXCEHHflHKABHTAipiOHHBlfi TElUIorEHEPATOP 
HEIIPEPblBHOrO flEaCTBHfl. 

OEJIACTB TEXHHKH 
I33o6peieBHe oxhochxcx k TennodHepreiHKe, a HMeHHo k cnocoGaM nojiy^eHHa 
Tcmia, Koropoe sosHHRaer HHane, hcm b pe3y3ibTaxe csebtbwisl TommBa h Moacer 
6hnh HcnoJibsoBaHO ms. asTOHOMHoro oroiuieHHfl 3AaHHii h coopyxeHHfi 
pasnHHHoro HasHaneHiiH, noAorpraa boabi wih npoMumneHHEK h SutobiiIX Hys^n. 

npEWiiECTByronpiH ypobehb texhhkh 

1. Cnoco6 nonyqeHHflC Tenna jim oTonneHHS sabhiiS h coopy»ceHHH. 

HsBecxHLi cnoco6Bi HaipeBaHHH »h;pcocth, npH KoropBix xeimo nonynaiOT sa 
cHei A^HcrBKa na ochobhoh hotok »chskocih crpyHHUx Bcnpenmix noxoKOB, huh 
MexaHH^ecKHX npenflxcTBHS, KoxopBie pacnojiOHceHH na nyiH schakocth, hhh aa 
c^ex HcnojibsoBaHHS TeEmoren^aiopoB nepHo^mnecKoro jug&ctbw na 
orpaHHHeHHHH o&btM TennoHOCHxenflc, hjih yMeHbmeHHs oGBCMa TeimoHOCHTenH 
npH yBejmneHHH aneproaaTpaT na HaipeBaHHe xhakocth, hjih aa c^ex AoSaBJiennH 

K OCHOBHOMy HOTOKy ^OTOCTH XaaCCJIOH BOAM. 

HaH6ojiee 6jih3khm k cnocoSy KOxopUH sa^BJifleTCJi, ^bjiactca cnoco6 
nojiy^eHHa xenjia c noMoiqi.io ycTpoHCXB jsfls HarpeBaHHs 3kh^octh - ' 
TcnjioreHepaxopOB, KoropLie oimcaHH b naxeHxax RU 2045715 CI, F 25 B29/00, 
10.10.1995, Bk)JI. Xo28 h UA 47535 C2, F 24J3/00, 15.07^002, Bkwi. M7. 

CoraacHO 3XOfo cnoco6a BOAa KaKOH-JiH6o hhcxoxei (nanpHMep lesxsmecKaB) c 
noMon^fO Hacoca, KOXopuS pasBHsaex Hanop ffp 6 axM., no^^aexcji na bxoa 
xeimoreHepaxopa, KoxopBiH onncan b narenxe RU 2045715 CI, F 25 B29/00 h c ero 
noMombK) HaipeBaiox BOjiy cyMMapnoM Maccoft 200 kt b aaMKnyxoM KOHxype c 
HanajiBHogi xeMnepaxypog 18-20° C ro xenmepaxypn 70° C c Hcnoji&soBaHHeM 
Hacoca Mon^ocxBK) 5,5 kBx. TeimoBaa npoAyKXHBHOCXb xennoreHepaxopa b 
naxeHxe ne yxasaHa, a a^eKTHBHOcrb yicasaHa 6e3 npoAOCxasjieHHn cB^eHHS o 
xcMnepaxype Hapy»Horo Boa^yxa, xojuuhhu h Maxepnajota cxen noMemeHHH, 
Koxopne oxannHBajmcB c homoirbk) axoro ycxpoScxBa h cnocoSa, a xax^e yRasan 
xcMH nepHo;(H^ecKoro Harpeaa skhaeocxh b saMiecHyxoM Koanype, cocxaBUflioiaHK 
pacxo»;neHHe b 1,5° C b MHHyxy. 
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B cnocoSe nony^eHHs Tenna c noMoimiio Toro-ace caMoro ycTpoficxBa, hto 
ynaaaH b naxcHTe UA 47535 C2, F 24J3/00, 15.07.2002, Brojot. JVa?, nocraMCHa 
aa^ana b cnoco6e- nonyneHEH Tenna nyxeM cmchm h yroHHeeM HHrepBana 
xeMnepaxyp bojpj, Koxopyio HcnojiBsyiOT jvisi nojiy^eHHa xenjia b xenjioreHepaTope 
H o6ecneHeHHe yBejiHHeHiw 34)$eKTHBHOCTH npoH3Bo;icrrBa xeiuia. 

nocrasJieHHaH aa^ana pemanacB nyreM HJunocxpaixHH npHBefleHHHx npHMepoB, 
B KOTopHX npoBOAKnocB npQABapHTenBHoe HarpeBaHHC bow Pfl xeMnepaTypu 63- 
70^C c noMombio 3JieKTpoHarpeBaTejifl Kim TennoreHepaTOpa c raxmm-iKC 
TexHE^iecKHMH xapaKTepHCTHKaME. Ilocjie 3Toro 9ToS HaxpeioS boaoS aanojiHxnH 
pa6oHH& KOHiyp TaKoro-sce TennoreHepaTOpa h nocxte ero pa6oTH b saMKHyroM 
iXHKiie nonyqajiH TeMnepaTypy HaipeBaHHa 0,8^ C sa icaacnyK) MHHyry, biuiotb ao 
TeMnepaxypLi KHneHKa boaki. B ApyroM npnaeAeHHOM npHMepe MoioHocrb 
3JieKipoABHraTejzfl yscjiH^eHa ao 11 kBt, to cctb b ABa pasa h b pa6oHHtt kohtj^ 
TeimoreHepaTopa sanHBaeiCH BOAa loS-Hce caMott Maccu 100 kt c TeMnepaiypoS 
Binne 63°C. IIpH istom, kbk cicaaaHo b naieHre, at^^eRTHBHocrb pa6oTEi 
TennorenepaTopa AOCTHTJia 2. 

TaKHM o6pa30M nocraBJieHHaa b naTesTe aaAana b cBoefi nepBofi nacTH, 
6e3ycjiOBHo AOKaaana, hto HHreHCHBHOcn HarpCBaHm boabi Boapacraer npH 
AOCTHsceHHE TeMnepaxypu BEoae 63°C h npoAOJiKaerot biuiotb ao cocxojraHa 
KHnemui, ho b ffpyrxm nacm nocraBJieHHOH saAaHH peajiBHHe pac^erBi 
3(^4^eKTHBHocTii iip0H3B0ACXBa TCima npoHcxoAHJm 6e3 y^exa xtpejuajsynsfsx 
SHepreTHHecKHX aaipar na narpeB boau mo xeMnepaxypH BHme 63° C, 

npH HcnojiBsoBaHHH 6ojiee MoiAHoro aacoca h yMeHBineHHH Maccu boabi 
BABoe, oTHOCHxejiBHO iipeABiAym^ naxeHxa, a^c^eimiBHOCTB ycTponcTBa 
yBejiHHUJiacB. TaKHM oSpasoM noATBep^aexcn, ^xo HHxeHCHBHOCTB Harpeaa 
pa6oHefi KHAKOCTH B saMKHyroM KOHiype npe^e acero saBHCur ox yBextHHCHiifl 
CROpocTH AHpicynflOHH noTOKa B ycxpoHciBe aa CAHHHiQr BpeMeHH, to ecxb 
EHxeiHCHt^HKai^ KaBEnaAHOHHBDc H ynapHO-BOjiHOBBix npOKeccoB. 

HeAOcraTKaMH H3BeciHoro cnoco6a jmiuieTCH Maxcan ai^^eKTHBHOCTB 
TemioBiiAeJieHHH npH ycnoBHH yaenixHeHHai oSiiCMa pa6oHeH skhakocth 6e3 
yBenH^eHHH MonpocxH Hacoca h Hacian nepHOAHHHocTB noAa^H TennoHocHTenH 
(boabi) b cHcxeMy BOAflHoro oronneHOH noMeiAeHHg c pa6oHeH xeMneparypoS 
70^C, FAe OHa oxAaer nacxB CBoero Tenna h BOSBpamaeTCH na bxoa 
TennorenepaTopa c TeMnepaTypon 65-67°C h TaKHM o6pa30M npHBOABX k hbctbim 
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BKmo^eHHflM Hacoca, to eciB k mjmmHHM aaipanraM SHepraH h ksHOcy no^aiomero 
Hacoca, HeB03M0}KH0CTH Ha iipoxfl»ceHHH AOcraTOHHO nonroTO BpeMCHH 
noAflepacHBaTs xeMcepaxypy xenjioHOCHTejia b cHcreMe oxomieHHx, a xarace 
HeB03M0»cH0cm> Hcnoji&30BaHHH cnoco6a h ycrpoHCTBa b TexHOJioriiHecKHX 
npojueccax, KoxopBie ipe6yK)T TCMnepaxypH neperperoH boakl 

2. HsBecTHH iipHcnoco6neHHH j^m HarpeBa w^Koam, Koxopue coflep^aT 
TeimoreHepaTop co bxoaom h buxoaom pa6o?eH }KHnKocTH, Hacoc, coeAHHeHHioH 
CO bxoaom TenjioreeepaTopa, ycHJxnTenii ABiraceHHH khakocih, ipyGnaTyio nacrb c 

T0pM03H£KM yCipOHCTBOM Ha BhDLOJlfi TenJIOreHepaXOpa C KOTOpOH coeAHHeH 

o6paiHuS Tpy6onpoBOA. 

(UA 7205 A, F 25 B29/00, 30.06.1995, Bk>ji.JV22; RU 2045715 CI, F 25 B29/00, 
10.10.1995, BI0JI.X228). 

IIpHHiQin pa6oTH HBBecxmix npHcnoco6jieHHH ocHOBaH na HcnoJXbsoBaHHH 
nepen&AOB' AasjieHEH pa6o?e3 xhakocth, a xaKxce na ncnojibaoBaHHH 
KaBHraipiOHHiJx npoi^eccoB, BO^HRaionxHx b notORe :khakocth h npHBO^mtHX k 
noBKoneHEK) ee TeMnepaiypu. 

HaH6oiiee 6jih3KHm aHanoroM HSodpereHHS sBJisnerrcsi ycipoficTBo ^fiK HarpeBa 
»aanK0CTH B KOTopoM Haxojt^Tca TennorenepaTop co bxoaom h bbixoaom paSoneS 
TKZjuROcm, Hacoc, coeAHHCHHKiil CO BXOAOM TenJiorenepaTcpa, ycKopHrejiB 
^fila3Kema 3khakocth, noAaiomHH h o6paTH£iH Tpy6oiipOBOA£i, Tpy6HaTyK) Hacrb c 

TOpMOSHHM ycrpOHCTBOM KB BHXOAC TCIUIOreHepaTOpa C KOTOpBIM coeAHHeH 

o6paTHiiiH Tpy6onpoBOA, HffiKCKAHOHHHe naxpySicH, nocjieAOBaTeJibHo 
pacnojio^eHHHe 0AHOHanpaBJieHHi»ie KOHHHecKHe naTpy6KB[, axyjiKH c 
itHJiHHApHHecKHMH KaHajiaMH, KOHHHecKHH pacccKBTeJis :khakocth. (UA 22003 A, 
F 25 B29/00. 30.04. 1998, Bioji, ^22) 

HeAocraiKaMH HSBCCTHoro ycxpoHCTBa wmcncoK Manaa 3$$eKTHBH0CTb 
xenjioBBiAeneHHfl npH ycnoBHH yBejiH?eHHfl oGiiCMa pa6oHefi skhakocth, HHSKaa 
cKopbcib Tq)MOAHi^^y3HOHHoro npoi^ecca, KoropBiS npoHcxoAHT b pa6oHeH 
KHAKOCTH, ^cro oipaHH^HBaer TexHH>iecKHe bosmoshocih ycipoSciBa. 

PACKPfclTHE H30BPETEHHfl 
B ocHOBy H3o6peTeHH3i HOcraBJieHa aa^aHa b ciioco6e nojiy^eHHS Tenna, ^o 
npeAycMaipHBaer yBenn^CHHC s^t^eiciHBHociH nony^eHHs xenna npH ycnosHH 
yBeJiHHemK oGiqcH Maccu TennoHocHTejia 6e3 yBeHmtenHfl SHeproaaTpar, h 
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cnocoGa c noMonpiK) Koxoporo B03Mo^a o^oBpeMeHHan hoas^ TennoHOCBxenfl 
noTpeSHxenHM h ero Harpea c noMombio oahopo xemioreHepaTOpa. 

nocxaajieHHaH 3a;?aHa flocraraexca tcm, hto b b6^, KOXopaH HaxoflHTCH b 
saMKHyroM KOHrype-eMKOCXH jijisl TennoHOCHrejiH (36) noAaercH aTHJieHTJiHKOJiB 
(araHjmoji) HOCH2 - CH2OH b KOJiHHecTBe ao 7% b pacxBOpe, xeMnepaxypa 
KHneHH^ KOToporo cociasjiHer 114^C npn HopManBHUX ycjiOBHflx. 06iuhh oGbcm 
TennoHocHTenH b eMKOcm (36) coctoht m oGhma, KoropuS Heo6xojD(HM juisi 
sanoimeHHH chctcmu oionjieHza h Teixjioo6MeBHHROB (44), ninoc ;](onojiHHTejii»HHH 
o6%eM boau, pasmiH 0,7 o6i»eMa CHcreMH oronneHHS h noKaaaHHOM Ha OHr.9 
nyHKiHpoM — 1-H ypoBem boabi. 

npHcyicTBHe 3TimeHrjiHK0Jia b so^e oGecneHHBaer KpoMe bo3Mo:khocih 
noAH^iHH TeMnepaxypu KxineHHX paGonefi wzmocm, eme cnoco6cTByeT 
HepaapuBHOCTH B03AyniHO-BOAflHOH <^a3H npn ycnoBHH yBeismcsDiiK CKopocxH 
noTOKa AO cBepxsByKOBOH, aha ashhoS cpejj^y b u^eneBOM npocxpaHCTBe 
ycKopHxejH-aKiHBaTOpa h xenjioreHepaTopa, o6ecn6HHBaeT HesaMepsaHHe 
CHcreMKi oTonncKKH npn BoaHHRHOBeHHH asapiiHHBix oGcrojrren&CTB h 
oncmoHeHHS TeiuioreHq)aTopa. 

TaiQKe AOcmsKeHHe aenH b cnocoSe yBenmeHHx a^^^eRiHBHOCiH nojiy^ieHEis 
Tenjia npoHCXOAur 3a ctct HcnoiiBaoBaHHH AonojiHHreJiBHoro ycxpoficTBa, Koxopoe 
npeAcraBJiHer co6oh xpySicy h3 Hq)»caBeK)iAeH cthjih (39), Koxopaa BCpxHHM 

KOHI^OM BMXOAHT B IipOCTpaHCTBO BOSAyiUHOrO KOjmaKa eMKOCTH JSflSl 

TenflOHOcHxexw (36), a mmnm kohci^ noipyacea b saSopHufi naTpy6oK (34) nacoca 
(35) H HMeCT B moKHeH nacTH BeprHKajibHHe oxBepcxHH (53), pacnoJiOHceHHMe 
paBHOMepHO no nepHMerpy xpyGicH, ho Koxopwe He bekoaht no bmcotc 3a npeAenw 
aaSopHoro naTpy6Ka (34) Hacoca (35). Hajra^He aroro ycrpoHcxBa Aaer 
B03M0:KH0CTb iiyreM saKaHRBaHEui cooTBeiciByx>niero KOimHecxBa BOSAyxa BMecre 
c noTOKOM pa6oHeH 3khakocth b cncxeMy xenjioreHepaTopa HirreHCH^HipipoBaTt 
nponiecc Tennoo6MeHa sa cner nacBiiqeHHOCTH noroKa schakocih BO^AynniKiMH 
sa^TKaMH noTOKa* RaBHxaipEOHmix nysuphKGB h yMCHBrneHHA napitHajii»Horo 

AaBJieHHH BOAH, ^TO B CBOK) OHCpeAb BJIHACX Ha HHXeHCHBHOCIB TennooTAaHHy 

KOTOpaa npn tqxok ycnowssx yBemiHEBaercs ao 20% b TesraioreHeparope, h 
nosBOjnieT AonoHHHxenBHo noBUCHiB TOHKy KHneHHH pa6oHeS xhakocth Ha 5% — 
AO 126^C. 
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TaKHM o6pa30M AOCTHraercA nocraBneHHaa saflana cnoco6a nonyneHEU Tenjia, 
HTO npeinycMaTpHBaex yBejnracHHe 34)^eKTHBHOcrH ero noxryHCHHH h jxojmsxsLe 
TOHKH KHneHHH paSoHCH ^CH^OCTH 6e3 H3MeHeHHK axMOc^i^Horo ;<aBJieHH:a. 

BTOpaH HacTB nocxaBJieHHOH aa^aHH npe^cMaTpHsaer cnoco6, c noMonibK) 
KOToporo AocTHraexcA offHospeMeHHas no^tana xemioHOCHxejiH noTpeSnreji^ h ero 
HarpeB c HOMomBio oahoio TenjioreHepaxopa. 

IIocTaBJieHHaH 3a;ia?a j^ocTHraeicH xeM, ^no eMKOCXB pa6oHe& skh^kocth (36) 
HMeer cnoS MaTepnajia c hhskhm ynemHUM Koa^^HipieHTOM TeiinoiipoBo;^ocrH, 
cooTBercTByiomero Heo6xoAHMOMy pacHery, h noaBOnaex yAepacHBam AOJiroe 
BpeMfl TeMnepaTypy Haiperoro TennoHOCHTenfl 6e3 3HaHHTeiiBHoro CBHxeHHfl ero 
TeMneparypu, Emkocxb pa6oHeH hch^octh (36) ROHCxpyKTHBHO HcnoJmeEta TakHM 
odpasoM, ^rro HMcex ABa oxAeneHHfl c neperopojpcoii (37) H3 MarepHajia KopropuH 
HMeer hh3Kiih K09<j^^HipieHT xennonepe^aHH, h coeAHHeHHue MesKAy co6oh 
npoxoAHKiM KaHanoM jma pa6o^eH ^khakocih (38) b HCOKHefi nacTH, a xaioKe 
coeAHHfliOTCS nepes neperopoAsy (37) b npocrpaHCTBe B03AyiQHoro KOjmaKa 
eMKociH (36) c noMom^K) crajiBHOH Tpy6Kn, hto ^aex bosmoschocib BBipasHHsaTEi 
6anaHc AasjieHHH b OTAeneHnsx eMKocni h noAAepxoiBaTb OAHHaKOBBiS ypoBeHb 
paSoHeit »CHAK0CTH B eMRocTH. HanBHHe AByx OTAejieHHH Asier BOsvcoaoaocTB 
HarpeBaTb 6ojiee aKiHBHO paGo^yio schakocib b kotopoh HaxoAHTCH 
xenjioreHepaTop, h npeAOTBpamaTL js^amenhKfm IIpo^ecc TepMOAH4)4>y3HH Ha 
6ojiBiiiyio Maccy xennoHocHTejia. B Apyroii nacTH naxoOTTM pa6oHafl HCH^ccxb c 
6ojiee HH3K0H TeMnepaxypoH, icoTopaa 3a6HpaeTCfl 3a6opHBiM naTpy6icoM (34) 
Hacoca (35) BMCcre c Boa^yxoM b cooTHOineHHH 0,002 o&bCMa or MaccM 3a6paHHOH 
pa6oHeH acHAKocTH, Koropaa npoxoAHT sa eAHuauy bpcmchh nepes saSopmm 
naTpy6oK Hacoca, noAaiomero BO^y b xeiuioreHepaTop H3 npoxoOToro Kaacaaa (38). 
Tenjiorenepaxop (10) h eMKOCXS jsflz pa6oHeH acHffKocxH (36) coeflEHeHH c 
CHcxeMOH oxomieHHx (hjih uofffim ropmefi boau) nepes HarHexaxejiBHHH naipySoK 
(21) H o6paTHBiH xpySonpoBOA (4S), Koxopiifi saxoAHX TOpea (^anecK b soHy 
Boaioynmoro KOjmaKa cmkocxh jsflR paSonen »cbarocxh, ho hc Kacaercx ee 
noBepxHocxH. Emkocxb xaioKe o6opyAOBaHa xepMonapoS (40) jifls: chhthh 
noKaaaHHH xeMnepaxypn paSonen hharocxh a xaE»ce KOHipojiH h ynpaBJieHHa 
Hepe3 6jzok KompojiBHo-perynBpyioiimx npnGopoa (49) H0pMajiBH03aiq>LixiJM 
9jieKiporHApoK]ianaHOM (41). Emkoctb wih pa6oHeH scbakocth (36) AonojaEOixeiiBHO 
o6opyAOBaHa £^)aHOM (SI) wifl noAnHXKH cncxcMU b cayqae HeoSxoAHMOciH 
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paGOHCH HCHflKOCTbK), HJIH M02£eT HCnOUKSOBETLCH AM IIOAKJIIO%HHH K CHCTeMe 

BOAOnpoBOAa c i^ejiBK) H^ipepHBHOH no^aHH boau b eMKOCTb. JSflsi cjmBa pa6oHeH 

MCHAKOCTH H3 eMKOCTH npCAyCMOipeH KpaH (52), KOTOpHH HaXOflHTCH B HHXCHefl 

HECTH eMKOCTH. C ufimM HesasHCHMOCTH cHCTeMu OT aeHTpajiH30BaHHUx cereS 
3JieKTpocHa62KeHHX H Ha cjiynaH ero aBapmiHoro ormnoHeHHs iQ)eAycMOTpeH 
AHsenL-renepaTOp (54) Heo6xoAHM0U moh^octh, kotophh coeAHHeH p HacocoM h c 
6jiokom KOHipojiBHO-peryjiHpyionxHX npnSopoB (49). CncreMa xairace o6opyflOBaHa 
BeHTHJixMH c py^HUM ynpaBJiCHHeM jsm BUxoAa CHcreMU Ha pa6oHHH pesKHM (42) 
h pymoFO cxDiBa pa6oHeH: ^kharocth h3 CHcreMU oroimeHHH h TeixnooSMeHHHKOB 
(44). C AejiBK) opeAOTBpaiEteHHs in^oyAapa b CHcreMe Tpy6onpoBOAa BKmoHeno 
eMKOCTB rameHHa raApoyAapoB (43), Koropaji BKjnoTCHa HocJie KpanoB (41, 42), 
06paTHuK TpySonpoBOA o6opyAOBaH Tq>MonapoS (46), coeAHHeHHOH c 6jiokom 
KOHTponBHO-perysmpyionpix npHSopos (49) h Aaer B03MO^ocTb CHHMarB 
noKasamui TeMnq>aTyp£i b o6paTHOM Tpy6onpoBOAe h ynpasimB nepes 6noR 
KOHTpoJibHO-peryiiHpyioniHx iipH6opoB pa6oToS HopMajibHoaaKpBiToro 
SJieKiporHApoKnanaHa (47). Buok KOHipoxDbHO-peryjiHpyiomHX npH6opoB (49) 
ynpaBHHer b aBTOMaiH^ecROM pe»:HMe pa6oTOH Bcex ysjioB CHcreKcu. 

TaKace b ocHOBy H3o6peTeHnH nocraBjiena aa^a^a ycoBepmeHCXBOBaHHH 
ycTpoHCTBa AM HarpeaaHHa hchakocth, b KOXopoM nyxeM mucHCWUi ero 
KOHCTpyECDiHH H AonojiHeHHH HOBHMH npHcnoco6jieHroTMH, o6ecneiHBaeTc;i 

npOHSBOACTBO 60JIBmorO KOJIHHeCTBa TeiUIOBOH 3HeprHH, HHTeHCH^HKa^HH 

xepMOAH^i^ysHOHHoro iipoi](ecca h nenpepBiBHOCTb Ae8cTBna KasHrai^HOHHoro 
xeiuioreHepaTopa jsjix HarpeBaHH^ pa6o?eH khakocth sHaHHrejiBHOFO oGBeMa h 
OAHOBpeMeHHOH noAaHH ee b noAaion^ ipy6oiipoBOA. 

IIocTaBneHHaH aaAana pemaercH tcm, hto KasHTaipioHHiiiH TemioreHepaTop 
Henp^UBHoro jsfi&atBaz co bxoaom h bbdcoaom pa6oHeH skhakocth, HacocoM, 
noAaion^HM h o6paTHEJM ipyGotipoBOAaMH, b cooTBercTBHH c HaodpexcHHeM 
AonojXHHTejcbHO coAep»cHT ycKOpHTexa>-aKTHBaTop paSoHcfi »chakocth (Oht. 2), 
coeAHHeHHKEH c HacocoM (35) H nepexoAHtiM naipy6K0M noAa^H ^khakocxh (33), 

KOTOpUH COCIOHT HO MCHbinefi MCpC H3 ipCX nOCneAOBaTeJUiHO C06AHHeHH£XX 

naipySKOB c pasHsiMH AHaMeipaMH npoxoAHHx KaHajiOB, coeAHHeHHKix msokji^ 
co6oii c noMOiABH) (^JiaHi];eB cMeHH HanpaBneHHfl ocHOBHoro noroRa ^khakocth 
(27), c KOHH^ecKHM CKOCOM H daceKAHOHHOix) ycKOpHTenBHoro Kaaana (29), 
pacnono^cHHoro TanreHmianBHo k iq)oxoAHOMy KanaJiy naxpySra (26). 
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YcKopHTejiB-aKTHBaTOp pa6oHed mi^ocrm AonojmHTejibHO AonojmeHHBiH 
cram^ecRHMH KasHTaTopaMn (24,31) c pa^^najiBHO pacnojoto^eHHUMH OTBepcTHSMH, 
KOTopwe renepHpyioT noxoK KajmSpOBaHHwx KaBHTaoHOHHMX nysHpBKOB, Kdropue 
nocrynaiOT b iqejiesyK) soey noTOfca c ueiihio HSMejiBHeHHfl KasirraipioHHBix 
nyaupbKOB h cosAaHsa nx BxopHHHoro noxoKa. ycKopBienB-aKTHBaTop paSo^en 
HHAKOCTH AonojiHHTejKHo oSopynoBaHHutt n^eneBUM aaceKXopoM (23) h KaMepoH 
noBBnneHHoro ffaBJieHHH pa6o?ero noioKa (1), Koropaa HMeer meneBon 
3;KeKXopHK)DS ycKopHTeiiBHUBi KaHaji, pacnojiOKeHH£i& TaareHiXHajiBHO k 
npoxoAHOMy Kanany iieHrpajisHoro naxpySKa (2) TennorenepaTopa (^ht. 1). 
I][eHTpajibH£iH naTpySoK (2) TenjioreHeparopa coeAEHeH c i^eHTpajiBHOH ero ^lacrBio 
(7), ROTopaa coAepscHT craiHHecKHH KaBHraTop (3) c pajptajibmiMH oxBepcTHXMH 
(4), KOTopne reaepHpyioT noroK KajiH6poBaHHBix KaBHTai][HOHHKix nysEipBKOB^ h 
HMeer paj^ajibHBie kahmh (S) b iqeneBod 30He noroKa. CrarHHecKHH KaBHxarop 
(3) HMeer raKSce KaBHTHpyioiqee coiino JlaBajui (6), o6ecneHHBaer MTHOBenEioe 
cyiKeHHe n pacnmpeHHe ocHOBHoro noroKa xh^ocih n cnoeo6cTByer 
o6pa30BaHHK> BTopHHHoro noroKa HSMejiBHeHHux KaBHTaixHOHHBix nysupBKOB. 

KaBHraipioHHBiH remioreHepaTop HenpepHBHoro jie^cvBsssi AonojiHHienBHO 
cojieipmn: pasAejiHrejiBmae ^JianixH (10, 11) ochobhoix) noiOKa acH^ocra: c 
KOHHHecKHM pacccKaTejieM, KOTopuH noA ^aBJieHHCM paBHOMepHO pacnpeflCMer 
pa6oHyK) »cH;^cocTB.Hepe3 mejiestie TaareHBCHajiBHO HanpasjieHHHe KanajiH (12, 23) 
B KaHamj hhixo jijshiK naTpy6K0B (14) TennoreHepaxopa, KOHrteHTpHHecKH 
pacnonoaceHHBix or ^eHTpaJIBHO^o naxpySKa (2) TenjioreaepaTopa, KoropHX kek 
MHHHMyM nan*, h noflaiomero xpySonpoBOfla (21) cHCxeMH oxoiuieHHa, hjih 
noAaHU ropHHefi bo^^h noxpe6HTejMM. Buxoahhc naxpy6KH (14) oSopyaoBaHHOje 

CXaXHHeCKHMH KaBBXaXOpaMH (IS) C pa^HaJIBHO paCnOJIO^eHHUMH OXBepCTHSCMH 

(16), Koropue renepHpyKxr noroK Kaim6poBaHH£ix KasHramioHHUx ny3£q)BKOB, 
KOUBneBBie KaaanH (17) b Kopnyce naTpy6K0B (19) h KaBHraimoHHue conna Jlasajw 
(18), KOTopHe H3MejiBHaH>x KaBHxai^HOHHEie nysHptKH- BuxoAHHe narpyera (19) 
AononHHrejibHO oGopyAOBanu coiuiobbimh BuxoAaMH (20) xesjioreHeparopa, 
Koxopwe HMeiox yroji naKnona 45° k och naxpy6Ka h HanpaBneHBi b cxopoay or 
i](eHxpaiiBHoro naxpySKa (2) remioFeHepaxopa. 
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KP ATKOE OnHCAHHE OHTVP HEPTEKEft 
Ha Heprescax npeAcraBiieHO cxeMaTHHecKoe H3o6pa2ceHHe KasHraixnoHHoro 
TenjiorenepaTopa nenpepiiBHoro j^eficxBHH h ero Hacren, a xaicace cxeMa (Oht. 9), 
HJiniocrpHpyioiuaH peanHsaitmo saHBJiHeMOFO cnoco6a corjiacHO HSoSperemiK). 

JiyqiimiiBAPHAHT OCymECTBJIEHHaHSOBPETEHIM 
1. CHCxeMa, KOTopaa peannayer cnoco6 OAHOBpeMeHHoft nojuaHH 
xennoHocHTenji nmpeSwieam h ero HarpeBaHHe c noMombio oahopo 
TeimoreHq)aTOpa paSoraer csGjjyKmjm o6pa30M. 

nocne sanoJXHeHm padonen ^chakoctlk) eMKOCTH (36) b Heo6xoAHMOM 
KOJiHHecTBe, KaK 3X0 Ghuio yKasaHo panee, c HanaiiKHofi ee leMneparypofi Bume 
5°C BKJDBOHaercji, 6e3 ynacTHS 6jioKa KOHTponBHO-peryrapyiomHX npHSopoB (49), 
Hacoc (35) H npoHcxo;^ HarpeBaHHe paSoneH mijvsoam c noMOnpbio 
TennorenepaTopa jio xeNoiepaTypiii 90°C, KOHiponb sa xoaom HarpeBa BQ^er 
TepMonapa (40). Ilocjie AOcnDKeHHH TeMneparypu 90^C paSoneS srhakoctbk) 
nnaBHO OTKpHBaercii Knanan pyqnoro ynpaBJieHHX (42) k pafoHas acH^ocxB 
nocrynaer b KOHryp oroHJieHHfl c xeiuiooSMeHHHKaMH (44) npH BKjnoneHHOM 
TeimoreHepaTope, npH 3tom BeHTHjni (48, SI) aoh^chu 6iJTb otkpbitbimh. 
TepMonapa (46) cHHMaex noKaaaHHx TenjioHocHxejisc b odpaiHOM Tpy6oiq>OBOAe 
(45). Ilocjie sanojraeHHs chctomh oronjieHHa pa6oHeM ^kh^octbk) aaicpKiBaiorcfl 
KnanaHH (42, 48, 51), BBHunoHaercji nacoc h BHcraBJiaerca paSonaa TeMnepaxypa 
TenjioHocHTera na KOHxpojiBHO-peryiiHpyioiipix irpaGopax b ^o;[^aK)I^eM n 
oSpaxHOM TpySonpoBOAax chctcmh OTOiuieHHH. ycxaHaBjmBaeTca BepxBMH 
xeMnepaxypa saKpBiBaHKH ajieicrporHflpOKnanaHa (41) 6onee HHSKaa, ^eu 
TeMnepaxypa pa6oHeH acHOTOCXH 90°C b eMKocxH (36), nanpHMep 80°C h 
cHHxpoHHoro BHKjnoHeHHH Hacoca (35), BBicxaBJiJieTCH TeMnepaxypa oxKpuTHa 
sjieKxponiflpoKnanaHa (47), nanpHMep 60°C h aBXOMaxHHecKoro BKmoneHHA nacoca 
(35) jjflsi Havana pa6oxH xennorenepaTopa. TaxoKe BucxaBjiaexca xeMnepaxypa 90°C 
oxBpHXHH aneKipora^OKJianaHa (41). Ilocjie axoro aBxoMaiHHecKH BRjnonaexcH 
Hacoc H xennorenepaxop. Korji^a xeMneparypa pa6oHed ^rh^ococxh b eMKOCXH 
flOCXHraer ypoBHK 90°C oxEcp&iBaioxcfl icnanaHBi (41) h (47) .h xenxroreiiqMTOp 
Haraexaex Bo^y b cHcxeMy, npn axoM oh npoAOJLKaex narpeBaxB padc^cyio 
»[HAROCTb B ^kiKOCTH. Kor^a xeMnepaxypa b o6paxHOM xpy6onpoBo;^e jKOcmraex 
ypoBHH 80''C KJianaHH (41, 47) aBxoMaxHHecKH aai^fiiBaioxcH, nacoc BBncmoHaeTcx 
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AO ypoBHH oxjiaa^eHHa CHCieMU 60°C, nocjie ^ero oTq>BiBaercx KnanaH (4T) e 
aBTOMaTOTecKH BKmoHaexcH aacoc h TexraoreHeparop KOTop&m no^aer Bo^y b 
CHcreMy nepes OTHp^mifi KnanaH (41) nocjie ee m^a^wxero Harpesa. BpeMH 
Heo6xoj^HMoe jinz j^ocTH^ceHna TeMnepaxypH Heo6xoAHMoro Harpeaa Sy^^er 
He3HaHHTejiBHHM, B CBH3H c TCM, TTO Macca Bo^H, KOTopaH nocTynaeT c 
TeMnepaxypoH 60° C h3 o6paTHoro Tpy6oiipoBo;^a (45), wisi&icsi He3HaHHTejiBHOH 
no cpaBHeHHK) c ivtaccoH boah, Koxopaa HaxoAHXcji b eMKOcxH h HMeer 
TeMneparypy He HHsce hcm SO^C, xaicHM o6pa30M oHa ducrpo Harpeerca ao 
TeMnepaiypH BHrae 63°C, npH KOiopoH, KaK flOKasano b naxeHre UA 47535 C2, 
F24J3/00 npoHcxoAHT pesKaa HHTeHCH^HKai^ cKopociH HarpeBa pa6oHefi 
scHwocm. nocjie HarpeBa pa6o^eH mimocm b eMKOCiH AO^TeMnepaTypu 90^ C 
CHcreMa bxoaht b aBTOMaTH^ecKHii pexcHM pa6oTfii h bccb upsji noBTOpJieTCJi b 
TBKOM-^e nop^AKC, npH 3T0M BpcMH pa6oxu TeiuioreHepaTOpa 6yM&T saBHcerb or 
BHcxaBneHHUx TeMneparypHux n^aMeipoB cHcreMU oronjiemiH, a ^acrora 
BEmoHeHHS TCiuioFeHepaTopa dy^er asTOMaTHqecKn saBHcexb ot xeMnepaxypM 
BHenmeH cpcABi, KOTOpaa Bjmxer na TeMnepaTypnuH pesKHM noMemeHHH, Koropoe 
oranjiHBaercji. 

TaKHM o6pa30M peajiHsyercH cnoco6 oAHOBpeMCHHOfi nomm TennoHocHxerra 
norpeGHxejiaM h ero HarpeB npH noMon^ o;^oro lenjioreHepaTopa. 

HsMeneHHe napaMerpoB MomHocxH Hacoca^ yBejiH^eHHe vum yMeHMueHHe 
o6iqero o6^eMa eMKocm jijul paGonen kiwocth h cooTHomeHHC ee nacreii, 
KOTOpHC ecTt BeJiHHHHaMH nepeMeHHHMH, a xaKXce nocjieflOBaTCJibHoe 
noAKmoHeHHC chctcm TeiuioreHepaxopoB no yKaaaHHOMy cnoco6y jojihctc^ 
OHeBH^QiBiM jm^ cnei^ajiHCTOB B 3T0H o6jiacxH H He Moacex 6Lm> ocHOsaHHeM jmsi 
ycoBepmeHCTBOBaHHH cnocoSa, oTHOCHxejiBHo ^aHHoro H3o6peTeHHs. 

2. KaBHTai^OHHUH xenJioreHepaTop HenpepuBHoro AeHCTBHs coBMecxHO c 
OHHcaHHUMH npHcnoco6jieHHflMH pa6oTaeT cjieAyH)mHM o6pa30M. 

IIoTOK sKHjpcocTH (bo^oj) c uoMomhio Hacoca (35) nocrynaex b npoxoAHOH 
KaHaji narpyfiKa (32) ycKopHTCJifl-aEiHBaiopa (Oht. 2) co cKopocxBH) 7 m/c, ^anee 
OH HonaAaerr b KomnecKyK) naciB craiHHecKoro KaBHxaTOpa (31), r^e oh 
saicpyHHBaeTCH h npHo6perraer cKopocxb ao 9 m/c. C xaRoS cKOpocn>K) hotok 
mimocm nona^aer bo BHyipeHHHfi Kanan CTaiH?ecRoro KaBHraxopa (31) msoMrtp 
KOTOporo B 2,4 pasa MeBObme ^HaMerpa npoxoAHoro Kanajia naipySKa (32), npH 
3T0M CKOpocTb HOTOKa acHAKOCTH Bospociaex AO 14 m/c. BnyrpeHHHH Kaaan 
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CTaixnecKoro KaBuraTopa HSJiflercji HenpoxoAHBiM, noaroMy ocHOBHofi noroK 
Roxojm AO ero KOHHHecRoro KOHita wnojmKxejiBHo aaxpy^HBaerc^ h npnoSperaer 



o6paTHoe ABH^ceBDBte, npn 3tom BoaHHKaer nepsHHHHH npoi^ecc B03HHKE0BeHHH 
KasHxaiwoHHiiix nysupBKOB sa cner Typ6yjiH3ai(HH h BHACJieHHH xeima 3a OTeT 
npeBpameHHH KHHexmecKOH aneprHH noroKa - b xennoByio SHeprmo. flajiee, Hepe3 
flBa pw paflHajiBHHx otbcpcthh, KoxopHe hbjihiotc^ reHq)aTopaMH paBHOMepnoro 
noxoKa KajmSpoBaHHiix KaBHrai^oHHEix nyaupsKOB OAMHaKOBoro AHaMeipa, 

OCHOBHOH nOTOR peSKO MCHHa HBIIpaBlieHHe JPHHCeHHX, npH 3T0M ;i[onojiHHxemiHO 

Bfii^ejiHercx Tennoaafl aHepra^ nocrynaer b menesyio sosy noxoKa co cKOpocibK) 
24 m/c h nonaAaer b pajs^SiJibwe Kaaajnj naipy6Ka (30), r^e npoHCXOAHX 
aKiHBHLm npoi^ecc cxuonuBaHmi KaBHraimoHHXJX nysiopLKOB c BU^eneHHeM 
3HeprHH H jioKajiLHBiM yseiDiHeHHeM cRopocxH KyMyjMTHBHHX crpyeR AO 700m/c, a 
TaR^Ke H3Me)ibHeHHe nepBH^smix iiy3£ipi>K0B b hx HacKm^eBHOM noroRe c MemniHM 
AHaMerpoM ao 20-25 mkm. IIpH 3tom b iqeneBOM sasope oSpasoBaHHUM BHemHHM 
AHaMeripoM craTHHecKoro RasHTaTopa (31) - dx, h BHyipeHHHM jQ[E[aMeTpoM 
naTpy6Ra (30) - D onpeAeJiaercjar Roa^^HipieHT cacaiiui noroKa no ^^opMyne: 



r^e Vbx - HcxoAHas cKOpocrb noroRa »charocth, Roropaa coo6]i][aeicfl eMy 
hbcocom; 

V - cKOpocxb noTOKa ^[HAROCiH, ROTopyK) oh iq>Ho6peTaeT npn Bxo^e b 
meneaofi sasop; 

R03$^Hip[eHT HenpepUBHOCiH (c»caTHfl[) noTORa BosAymHo-BOAflHoS 

CMeCH. 

BosHHRaer BosAyniHO-BOAflHafl Macca nysEipBROB, ROTopan ABJiHexcji 

C^CHMaeMOH (b OTHHHHe OT SCHAKOCTH), C O&BeMHUM COAepaCBHHeM B03Ayxa 0,8, HTO 
npHBOAHT K B03HHRH0BeHHK> AOnOJIBKrenBH£IX ynapHUX BOJIH H CBepX3ByROBOrO 

TeneHHs. CRopocTB 3ByRa jiflR B03AyinHO-BOAHHott MaccH paccHHxuBaerca no 
$opMyjie ByAa: 



V„-D' = V«(D2-d'«), 



OxKyAa 





7 
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r^e: P - AasneHHe b BosAynmo-BOAflHoi CMeca; 
a - o&beMHoe coaepacame Boa^yxa; 

pa 06l.eMHaH IinOTHOCTli XCHflKOCTH. 

TaKHM o6pa30M a = 0,8; a (1 - a) = 0,16, a cKopocn> 3ByKa jpin AaHHOH cp&aa 
cocraBjMex 25 m/c. 

JSflsi Aa^HeibneH aicrHBai:(HH npoi^ecca TeiiJioo6pa30BaHHK aa cner 

BOSHHKHOBeHHH y^apHBIX BOJIH yJIBTpaSByKOBOH H ]^apHOH KaBHTai^HH, npH 

CM£iKaHHH nyaupBKOB AKaMeipoM no 20-25 mkm bo Bpem ax cxjionuBaHHS, 
Heo6xowMa csepx^ByKOBaH CKOpociB noroKa jsflK BO^AynmoBOAflHOH cmcch, 
ffjocTzrzfftcsi B meiieBOM aaaope h b KaBHTHpyromeM conne Jlasajia, pacnono»ceHHOM 
Ha KOHii[e craTH^ecKoro KaBKiaTopa (31), hto oSecneHHBaer MraoBeHHoe cy»ceHHe h 
pamnpeHHC ochobhofo noroKa kowocth. ^ajiee ochobhoM noroK kcb^octh 
nocrynaer b nporoHHyio HaciBio KBHajia noBLimeHHoro ffjsmiwiK naipy6B:a (30), 
r^e iq)OHCXOAHT noJiHoe ToneHHoe aaxjionwBaHHe MHi^oiiyaHpBKOB 6e3 
o6pa30BaHHH KyMyirnHBHUx crpyeK H TaKHM oSpaaoM i^ohcxoaht HHreHCHBHijfi 

HaipeB SECHW^OCIH. 

JSfiJiec OCHOBHOH noTOK scH^ocTH nocTynaeT b KOHHHecEHn Kanan narpy^Ka 
(28), r^e CHOBa ero CKopocTK Boapacxaex 5 m/c h b imjmH^H?ecKHH npoxoAHOH 
KaHaji naTpy^Ka (28) c AnaMeipoM, pasHiiiM 0,5 AuaMcrpa npoxoAHoro xaaajia 
naTpy6Ka (32), rae ero cKopocTs Boapacxaer 9 m/c h npoHCXOAHx pesKaa CMena 
HanpaBneEHH j^BH^ceHHx noroKa aa chct nanpaBjiHiOiKero KOHmcecKoro cKoca 
^jiaHiia (27) b a^ceiopioHHOM ycKOpHxejiBHOM Kanajie (29), KOTOpBadS xaHreHUHajiMO 
pacnoiioaceH k npoxoOTOMy Kanany naxpySKa (26), npn 3tom cKOpocxB ocHOBHoro 
noTOKa BBipocTaex jss> 14 m/c. E^h npoxo^eHHH noroKOM Kanajia 

naipySKa (26), npoHcxoflHT ero saKpynHBaHHe h KaK cjieacTBHe - BHflenenHe 
TennoBOH aneprHH. B flanBHeftmeM ochobhoh hotok aoa^pcocxa nocxynaex b 
KOHHHecKHK KaHBJi naipyGKa (25), r^ cHOBa npHoSperaer CKopocxE 9 m/c h 
nona^aer bo BHyrpeHHHH Kanan cTaxH^ecKoro KaBHraxopa (24), r;ie npoHCxoAax 
xaKHC 7KQ ^H3H<?ecKHe HBJieHHst, KaK H npH npoxo»c;ieHHH noTOKOM craTH^ecKoro 
KaBHTaTopa (31) c B£ijtejieHHeM TeimoBOH aneprHH. B AaJiLHefimeM, npn 
npoxoi»neHHH naipySKa (28), ^^JiaHi^a cmchbi HanpaBneHHH js^wksibzh noroKa h 
RanajioB (25, 26) h craniqecKoro KaBHiaTOpa (24) naipySKa (22) npoHCXOAHX 
nocneAOBaxenBHoe noBunienHe TeMnepaxypu ocHOBHoro noroKa TKzmoom. 
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Ha BHXOfle ycKopHTejw-aKTHBaxopa (Oht. 2) ycTaHOMCH meneBofi amcKTop 
(23) c OTBepcTHaMH, npH npoxo^e nepea Koxopue ochobhoh noxoK nojiy^aer 
ycKOpeHHe h o6pa3yK)TCH KasirraiiHOHHHe nystipBra, KbrqpHe cxjioniiBaioTCH b 
KBMepe noBHzneHHoro ^z^asnenHH (1) h Biti^^eJiHercx TeunoBaH 3HeprHA. Hepes 
iqeneaoH anceicTopHBiH ycKopHrejiBmiH KaHaJi, pacnonoaceHHUH TanreHipiajiBHo k 
npoxoAHOMy KaHany narpySKa (2), ochobhoh noroK hh;akocth co cKOpocruo 9 m/c 
nocxynaer b npoxoAHofi Kanaji (2) qeHrpaiiLHoro naipySKa TenJioreHq>aTopa, 
aaKpyqHBaercH h BUAejuerca lenJiOBaa 9HeprHH. HpH npoxo^i^eHHii craxHHecKoro 
BcaBHTaxopa (3) h reHepHpyiomax nysBipBKH oxBepcTHH, paflirajibHKix. KaHanoB (5) h 
conen JXasajia (6) ochobhum hotorom, TaK»e BBU^eJiHerc^ xeojiOBaH 3HeprnH h 
noTOR nocrynaer b KOHHHecKHK Kanaji naipySKa (8), r^e npoHcxoAHX ero 
saKpyqHBaHHe h cHOBa BKi^enHeTCH xenjiOBan aHeprnn. Ilpn nociyoneHHH 
ocHOBHoro noTOKa xamocrm b pacnpoAenHrejiiiiHUH ^Jianei^ (10) c KOHHHecKHM 
pacceKaTeneM, ochobhoh hotok pasA^ercfl na hotokh, Koropue nocxynaiOT b 
H^eAesBie TaHreHimajiBHO HanpasnenHKEe KaHanBi (12, 13) h b npoxoHHue Kaaajni 
BBixojtHBix naxpydKOB (14), KOTopux no MeHBineft Mepe njmi, a Tax»ce b nporo^HBifi 
Kanan noAaK)ii^ero TpyGonposo^a (21) chctcmu oroaneHHH, HJHi ao^aHH ropsqeS 
Bopja norpeSHxeji^ h AOCTHraer cKopocTM 8 m/c. 

Pacnojio^eHHC BBO^a Hi^ejieBBix KanajioB (12, 13) oxHocHxejitHo naTpyfiKOB (14, 
21) noKaaano na (Oht. 4,5) ajih ceBepHoro h H)^oro nojiymapHa, CBaaaHHcro c 
flCHCTBHeM MarHHTHoro nojw SeMHH Ha Bo^^y, Koropaa HBJiHexcH ^maMaraeTHKOM h 
oSjiajiaer MaraHTHOH BocnpHHiMraHBOCTfcK) % - - 13,0 • 10^ npH cnnpajiBHOM 
;^HKeHHH ocHOBHoro noTOKa 3chzp:octh, KoropHH HanpaBJien b tom 2ce 
Haiq)aBJieHHH, ^ro h AenciBHe BCicropa HanpmeHHOcni MaraHiHoro nojui Scmjih b 
pasHBix nojrymapHflX, c i^ejiBK) noB£inieHHH CKopoom ochobhOfo noxoKa. KpoMC 
3Toro Ha noTOK xaqpcociH, Koxopaa BpaH^aercH b buxoahbix naTpy6Kax (14) 6yaeT 
AeficTBOsaTb CKna KopHoamca, Koropaai Gyner OTKnoHBTb BHcniHHe choh hchjpcocth 
B HanpaBjicHHH nepnen^pKyjiapHOM ee OTfiocHrenbHoii cKopocxEC - h OKasBiBaxB 
AaBJieHHe na ctchkh npoxo^oro Kanana naxpyGROB (14), Koropoe Syaer BusBiBaiB 
BBijtejieHHe xennoBofi sneprHH. 

IIjion](aAB nonepcHHoro ceneHHx oi^ejieBoro Kanana (13) aaBHCHi or o6ieMa 
TennoHOCHTejiK, KoropuH aojekoh 6BTrb noAaa b noAaioniHS Tpy6onpoBOA (21) h 
eciB BejiHHHHofi nepcMeHHOH, tcm caMBiM H perynHpyiouieH cKopociB noAanH 
TexmoHOCHTejui. 
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nocne 3TOro notoK :kharocth nonaAaer bo BnyrpeHHHe npoioHHue Kmajiu 
crarHHecKHX KasBraTopoB (IS), npoxoAHT nepea paAHansHue KaHSUiH (16), soHy 
meneBoro noTOKa c KOiiKi(eBBiMH RaHanaMH (17) b Kopnyce naTpy6K0B (19) h 
KaBHxai^HOHHHe conjia JlaBara (18), npn 3tom npoHCxoAHT xe tkq ^HSHHecKHC 
irpoi](eccu h BHflejieHHe xeiuioBofi aneprHH, hto h npH npoxoaEc^eKHH noxoKa 
TKsps^ocrm nepea cxaiOTecKHe KasHraTopH ycKopHrejiH-aRTHBaTopa (4>Hr.2) h 
ncHTpajiBHoro naTpySKa (2) xenjioreHepaxopa. IIpH Ixpoxoag[^eHHH noTOxa 
KH^pcocTH Hepes conjiOBKie BMXOfla (20) naipySKOB (19), Koxoptie hmciot yroji 
HaKnoHa pe6ep 45 k och naipy6Ka, Bia;nejiseTcx ;tonojiHHTejn>HaH xeimoBax 3HeprHH 
H yBeflHHHBaercH oGmax nnoma;^ Tq)MOW^^y3H6HHoro npoi^ecca b uxth pa3 

(MHHHMyM) OTHOCHTenBHO KOHCXpyKPHH TeiI]IOreHq)aTOpqB C OAHHM coimo&iJM 

nuBojioM pa6oHeH movcocrm. 

TaKHM o6pa30M, nocTaBjieHHax aa^ana ycoBepmeHcriBOBaHHa ycipoHCXBa aa 
cHer HSMeHeHHfl KOHcrpyKqHH h jtfonojmeHm hobumh ycipoiicTBaMH, 
oGecneHHBaer npoHSBOACXBO KaBHTai](HOHH£iM TeunoreHepaiopOM SonBinoro 
KOUHHecTBa xenjioBoii BKepiw jvisl HarpeBamis 3HaHHrejn»Horo oGBCMa TKzjs^ocm h 
HenpepuBHOCTb ero jieucTBW c OAHOBpeiMeHHoft noAaneiS ee b noAaionxHS 
TpyGonpoBOA- 

HsMeneHHe KOJnraecTsa 3JieMeHT0B ycKopHxeiu-aKTHBaTOpa h KOJXHHecxBa 
naxpySKOB vsmym pa6oHe& acHjpcocTH, KOTOpue pacnoJio:KeHH KomiempmccKR 
oTHOCHxenbHo i^eHTpanBHoro naxpydRa xeimoreHepaTopa hhh HSMeHemie mioiqajiK 
ceneHHH KaHsuia no^aioiqero TpydonpoBo^a HBJiflexcH OHeBH^HOH jum cneiiHajiHCTOB 
B 3T0H orpacjiH H He Moacer 6iJTb ocHOBaHHeM jijjz ycoBepmeHCTBOBaHEW 
ycrpoHCTBa, oxHOCirreJiBHO axoro H3o6peTeHiw. 

nPOMblUUIEHHAa nPHMEHHMOCTb 
KaBHTaoHOHHBiH TeiuioreHq>aTOp HenpepHBHoro achctbim h saHBJiKeMBiH 
cnocoS nojiyneEHH xeiuia, coraacHO axoro HSoSpexeHHa, Moxcer Sun. HcnojiBsoBaH 
ffflK asTOHOMHoro OTOHJieHHH 3jxjaiEB& H coopy^KeHHH paajmnHoro HasHaneHKH, b 
cenbCKOM xo3HHCTBe, B TexHonoiviecKHx pa6oHHX npoiieccax hjih wis reacpwjm 
3HeprHH. 
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(DOPMVJIA H30BPETEHHH 

1. Cnoco6 noJiyneHKH xenjia jiflSL oTonJieHES sashhe h coopysKeHHH nyreM 
(|)opMHpoBaHHH BHxpeBOPO noTOKE Bo^^ii H oGccneHeHHH KaBHxaipioHHoro pe^KHMa 
ero TeneHHH npH peaoHancHOM ycHJieHHH b 3tom noxoKe 3ByK0B£ix h yaapHBix 

K0Jie6aHHH, KOTOpHe B03HHKaiOT, OTJIHHaerCfl XeMy HTO B BOAy A06aBJIHK>T 

amneHTJiHKOJiL b KOjmHecxBe 7% ot MaccM bo^h h nactiiqaioT noxoK paSoneH 
^CHAKOCTH Bosj^yxoM, Hxo cociaBJifleT 0,002 oSiieMa k Macce boau, H3MeHeHHfl 
KOHcrpyKmiH eMKOCTH ffOR nojiam :iKHnROCTH h KmeneiasssL KOHCipyEopiH 
TenjioreHepaTOpa ocyiqecTBiiHeTCx cnoco6 oAHOBpeMeHHofi nop^am pa6o?efi 
soawocxH H ee Harpesa. 

2. KasHTai^oHHEifi TennoreHepaiop HenpepKSHoro AeMctBHa co bxoaom h 

BUXOAOM pa60HeS XCHWOCIH, HaCOCOM, CO^AHHeHHUM CO BXOAOM 

TennoreHqpaxopa, ycKopHreneM ABGCKeHHS xqakocth, noAaiommf h o6paiH£iM 

TpySonpOBOflaMH, OAHOHanpaBHeHHKIMH KOHH^eCKHMH naTpy6KaMH, KOHSneCKHM 

pacceKareneM hchakocth, orjnnaercfl tcm, ^m) b cocraB KaBHraipioHHoro 
TemioreHepaTopa j^onojmHren&HO bxo;^ ycKopRTenB-aKTHBaTop pa6o?eii 

KOTOpuS COCTOKT KBK MHHHMyM H3 ipeX nOCJieAOBaxeJIBHO 

coeAKHeHHux naxpySKOB c paanH^HUMH jmaMeipaMH ispoxom^ KanaiiOB h 
coejQHHeHEOUK Mdxffy co6ofi c noMoiixbio ^JiaHi^eB HSMCHeHHA HanpaBneHHH 

;|BH3KeHH)I OCHOBHOFO HOTOKa »CHAKOCTH C KOHHHeCKHM CKOCOM H 3»ceKaHOHHLIM 

ycKopHTejiBHBiM KEHanoM, cofffiprntT BHyrpH craTHHecKHe KaBHxaTOpBi c paj[](HajiBHO 
pacnojio^KeHHbiMH oxBepcra^H aim reHepaqHH noroKa KajiH6poBaHHHX 
KaBHTai^oHHiiix nysMpBKOB, a xaoce KaBimmHOHHHe comia Jlaaajis, KaMepy 
noBumeHHoro jsjaiBsieEiisL hchakocth h cxaTHHecKHe KaBKiaTopH, KOXX>pBie 
HaxoflHTCK B EteHxpajiLHOM H BMXOAHfiK naTpy6Kax xenjioreHepaTopa, KOxopHX KaK 
MHHHMyM Toxby pacHp^ejiHxeiiBHue (^nanmii ocHOBHoro noxoKa ^kiwcocxh, 
Koxopa;! nocxynaex OAHOBpeMCHHO b BuxoAHue naipydKH xennoreHepaxopa h b 
naxpySoK noAaion^ero xpy6oiq)OBOAa. 
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